This paper demonstrates the relation
examined the fact that heat island intensity was related to the logarithm of the population in Japanese cities based on many observations including all seasonal data, and found out that a regression line was represented by one line without a bending point. As the Japanese cities chosen by them did not include the cities observed by Fukuoka (1983) and Park (1987) , it can be said that this difference may have occurred as a result of the different choice of cities. The area selected for the survey was Nagano basin region in the prefecture of Nagano, Japan, which was located in the northern part of Na gano and was a flat place formed by Saigawa river and Chikumagawa river ( Figure 1 We could not select the rural points in all directions from each urban point. The warm zone on urban area shifts under the lee by the wind, but doesn't reach the rural area widely, judging from the hypothetical representation of the spatial and temporal features of the can opy layer urban heat island by Oke (1982) . We supposed that it did not matter in calculation of In this study we selected rural points which were located at the central area of a wide non urbanization land use such as paddy fields and orchards and within 3km from urban/rural boundary which was different from the outline of built-up areas. This radiation shield was connected to a poly vinyl chloride cylindrical pipe, which was 80 mm in diameter and 3200mm in length using a connector. The pipe was fixed on the top of the roof luggage carrier of the automobile to set the radiation shield at 1.5m above the ground over the fender of the automobile (Figure 2 ). This was the position least likely to receive the heat from the engine (Sahashi 1983) . Since the ob servation was carried out while driving with a constant speed, there was no ventilation device.
The observation route was selected to tra verse 6 settlements.
We traveled through 26 points in the numerical order shown in Figure  1 . The traverse route was 53km in length and took over 1 hour to go around. No time cor rections were considered to be necessary since absolute temperatures are not required but urban/rural temperature differences were fo- As the maximum urban/rural altitude differ ence was 32m, no height corrections might be needed. We made 90 observations from Decem ber 2001 to November 2002 (Table 3 ). The time of the observation was around midnight with out precipitation.
Standard meteorological in formation of wind was offered by the Nagano Meteorological Observatory.
The amounts of clouds were observed by ourselves.
City size indices and urban canopy character istics
We have used the population and the area of settlements and their Densely Inhabited Dis trict (DID) as city size index. Statistics Bureau, Ministry of Internal Affairs and Communica tions in Japan defines DID as an area within a municipality (1) that is composed of a group of contiguous Basic Unit Blocks (BUBs) each of which has a population density of 4 thousand inhabitants or more per square kilometer and (2) whose total population is 5 thousand or more.
No settlements except Nagano and Suzaka had an area of DID. Then we removed the condition of (2) and defined semi DID; DID4000 is the area of over 4,000 people km-2, DID3000 is that of over 3,000 people km-2, and DID2000 is that of over 2,000 people km-2. And we have defined P_DIDx, as the population in DIDx, and
PD_DIDx as the population density of DIDx (Ta ble 4). Sub of x shows the population such as 4,000, 3,000, and 2,000. We took the area of 250 meters square on the map situating the observation site in the center. We took the area image in the computer using an image scanner and measured the pixel num ber PA of 250m square area and the pixel number PB of the roof area in its area with the photo retouched with software "Adobe Pho toshop." We calculated the building coverage ratio from the ratio (PB/PA) of both pixel num bers. We used the wind speed of 1.6ms-1 as the threshold by the division of Beauford wind scale. Sakakibara and Mieda (2002) reported that the supremums of the heat island intensity in Matsumoto, Japan, did not simply become smaller as the wind was stronger but became the maximum at wind speed of 2-3ms-1.
It is a problem that we used its value in this study. That is the reason why the height above the ground of the anemometer in Nagano was dif ferent from that in Matsumoto. Figure 4 . Relation between the average heat island intensity and the population of settlements. A mark of No. 18 in Table 6 reveals the research result in Nagano city used by Park (1987) . However, it was almost impossible to know if her research had the same quality as other data, since there was no reference in the paper. Therefore, the number of observations and the location of urban observational point could not possibly be identified. Nevertheless the result of fact-finding on the spot enabled us Figure 5 . The regression of r against log P in fine and cloudy nights. (2000); 2. Sakakibara (1994) ; 3. Sakakibara and Mieda (2002); 4, 5, 8-11. Sakakibara and Kitahara (2003); 6. Sakakibara (1999); 7. Sakakibara and Morita (2002); 12-17. Present paper; 18. Park (1987) .
821 Figure  6 . Relation between ƒ¢Tu-r(max) and thermal admittance (Source :  Table  6 ). to infer that the locations chosen by Park were the same urban point as No. 2 in Figure 1 in this research, since the busy town area of Nagano in 1983 was also located in front of Japan Rail ways Nagano station. The scenery of Nagano downtown area in 1983 of the observation year in Park (1987) is assumed to be almost the same as aerial photographs taken on Sep. 22 in 1982 (Ichikawa 1982 . We estimate the building land ratio based on this assumption. (Table  7) .
Discussion
The relation between ƒ¢Tu-r(max) and P is shown in Figure  7 . Data in Australasia, North America and Europe are shown in Oke (1981) and mark •• shows the data from this study. A bending line is the regression for settlements in Japan selected by Park (1987) and a thick line is the regression for those chosen in this study.
The results showed that the points plotted in this study overlapped those in the previous study in Japan and other countries. Heat island intensity in this study was larger than those in Park (1987) under 300 thousand people. The regression line in this study is not bending and is represented as straight. The results sup ported Sakakibara and Kitahara (2003 Relation between ƒ¢Tu-r(max) and log P (Source: 
Conclusion
This study shows the relation of the heat island intensity to city size studied by 90 times observations in 6 settlements of Nagano Basin, Japan. City size indices to be highly correlated are P of the settlement, A_DID3000, P_DID3000. 
